Abstract: A new genus and species of diplodactylid gecko, Oedodera marmorata Bauer, Jackman, Sadlier & Whitaker, is described from low-elevation maquis habitat near Paagoumène in the northwest of the Province Nord, New Caledonia. The new gecko is a robust form that is superficially similar to members of the genus Bavayia Roux but differs in several digital characteristics, the presence of a patch (versus 1-2 rows) of precloacal pores, and a uniquely swollen neck. In addition, molecular data indicate that the new form is the basal member of the entire radiation of New Caledonian diplodactylids. The new species is at risk due to wildfires, introduced predators and perhaps competitors, and planned mine development into part of its range.
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Abstract: A new genus and species of diplodactylid gecko, Oedodera marmorata Bauer, Jackman, Sadlier & Whitaker, is described from low-elevation maquis habitat near Paagoumène in the northwest of the Province Nord, New Caledonia. The new gecko is a robust form that is superficially similar to members of the genus Bavayia Roux but differs in several digital characteristics, the presence of a patch (versus 1-2 rows) of precloacal pores, and a uniquely swollen neck. In addition, molecular data indicate that the new form is the basal member of the entire radiation of New Caledonian diplodactylids. The new species is at risk due to wildfires, introduced predators and perhaps competitors, and planned mine development into part of its range.
The endemic geckos of New Caledonia are represented by three recognized genera: Bavayia Roux, Eurydactylodes Wermuth, and Rhacodactylus Fitzinger (Bauer and Sadlier 2000) , all of which are included in the recently redefined and restricted family Diplodactylidae (Han et al. 2004 ). The last two of these are quite morphologically distinctive and Eurydactylodes, in particular, is characterized by a large number of autapomorphic traits (Bauer 1990, Bö hme and Sering 1997) . Bavayia, however, comprises relatively nondescript species with mostly plesiomorphic features. Although Rhacodactylus has been the subject of several phylogenetic analyses (Bauer 1990 , Good et al. 1997 , Vences et al. 2001 ), Bavayia has only been studied phylogenetically in the context of an unpublished allozyme study (Wright 1999) . Although the more widespread species of Bavayia have been regarded as probable species complexes (Bauer 1990 , Bauer and Sadlier 1993 , Wright et al. 2000 , no comprehensive review of the group has yet been undertaken. Beginning in 2001, we undertook two major projects that now allow a thorough revision of Bavayia: a herpetofaunal survey of previously unstudied habitats in northwestern New Caledonia ) and a molecular phylogenetic analysis of the endemic lizard fauna of New Caledonia as a whole. In the course of our research, the discovery of novel new taxa has challenged the existing views regarding generic composition of the New Caledonian diplodactylid fauna. For example, the discovery of seven new species allied to Bavayia validiclavis Sadlier and the analysis of mitochondrial and nuclear sequence data from this clade has necessitated the recognition of a fourth New Caledonian endemic genus to maintain the monophyly of Bavayia (A.M.B., T.J., and R.A.S., unpubl. data). We here report on a robust new gecko inhabiting lowland maquis vegetation in the area near Paagoumène in the northwest of the Province Nord, New Caledonia, that likewise does not fit comfortably into any existing genus. This distinctive new species is described herein and allocated to a new, monotypic genus.
materials and methods Morphology
Specimens from the collections of the Australian Museum (ams), California Academy of Sciences (cas), and Muséum National d'Histoire Naturelle, Paris (mnhn), were examined under a dissecting microscope. The following measurements were taken with digital calipers (to the nearest 0.1 mm): snout-vent length (SVL; from tip of snout to vent), trunk length (TrunkL; distance from axilla to groin measured from posterior edge of forelimb insertion to anterior edge of hindlimb insertion), crus length (CrusL; from base of heel to knee), tail length (TailL; from vent to tip of tail), tail width (TailW; measured at widest point of tail), head length (HeadL; distance between retroarticular process of jaw and snout tip), head width (HeadW; maximum width of head), head height (HeadH; maximum height of head, from occiput to underside of jaws), ear length (EarL; longest dimension of ear), forearm length (ForeaL; from base of palm to elbow), orbital diameter (OrbD; greatest diameter of orbit), nares to eye distance (NarEye; distance between anteriormost point of eye and nostril), snout to eye distance (SnEye; distance between anteriormost point of eye and tip of snout), eye to ear distance (EyeEar; distance from anterior edge of ear opening to posterior corner of eye), internarial distance (Internar; distance between nares), and interorbital distance (Interorb; shortest distance between left and right supraciliary scale rows). Unless otherwise stated, counts and measurements were made on right side of specimens.
Preserved specimen photographs were taken with a digital camera. Radiographic observations were made using a closed-cabinet X-ray system.
Molecular Methods
Genomic DNA was extracted using the Qiagen QIAmp tissue kit. PCR amplification was conducted under a variety of thermocyler parameters using a variety of primers (A.M.B., T.J., and R.A.S., unpubl. data). Products were visualized via 1.5% agarose gel electrophoresis.
Cycle-sequencing reactions were performed using a primer cycle sequencing ready reaction kit (Applied Biosystems BigDye). The resulting products were purified using a magnetic bead purification kit (SeqClean). Purified sequencing reactions were analyzed on an automated sequencer (ABI 3700). Negative controls were included in every reaction, complementary strands were sequenced, and sequences were manually checked using the original chromatograph data. All sequences will be deposited in the GenBank database, and those derived from the new species described herein are accessioned there as AY 858954-60.
Phylogenetic Analyses
Phylogenetic trees were estimated using parsimony, likelihood, and Bayesian analysis. PAUP* 4.0b10a (Swofford 2002 ) was used to estimate parsimony and likelihood trees. Parsimony searches were conducted with 100 heuristic searches using random addition of sequences. Nonparametric bootstrap resampling was used to assess support for individual nodes using 1,000 bootstrap replicates with 10 random-addition searches. For maximum likelihood analyses, ModelTest version 3.5 (Posada and Crandall 1998) was used to compare different models of sequence evolution with respect to the data. The chosen model was used to estimate parameters on the most parsimonious tree. These likelihood parameters were fixed and the overall most parsimonious trees were used as starting trees for branch swapping in 25 heuristic searches with random addition of taxa to find the overall best likelihood topology. To estimate a phylogenetic tree with a Bayesian framework MrBayes 3.0 (Huelsenbeck and Ronquist 2001) was used with the model chosen using ModelTest 3.5. diagnosis: Oedodera can be distinguished from all other diplodactylid genera (sensu Han et al. 2004 ) by the following combination of derived character states: all subdigital lamellae (excluding apical scansors) undivided; reduced claw of digit I of manus and pes situated between an asymmetrical pair of apical scansors; medial apical scansor present on digit II of one or more feet (condition variable); neck distinctly swollen, nearly as wide as the widest part of head; precloacal pores in multiple rows or a patch.
etymology: The generic name is derived from the Latinized version of the Greek roots oidema (a swelling) and dere (neck) and refers to the characteristic swollen appearance of the neck in all specimens of this genus. The name is feminine.
recognized species: Oedodera marmorata Bauer, Jackman, Sadlier & Whitaker, n. sp. etymology: The specific epithet marmorata is Latin for ''marbled'' and refers to the dorsal patterning of the species. It is feminine, matching the generic name in gender.
Oedodera marmorata
diagnosis: Oedodera marmorata is a moderately sized (to 61 mm SVL), robust-bodied diplodactylid. It may be distinguished from all other New Caledonian diplodactylid geckos by its swollen neck (Figure 1 ), presence of precloacal pits in females, and apical scansors on digit II (variable; Figure 2 ). It may further be differentiated from Eurydactylodes by its depressed (versus compressed) body and the absence of enlarged head scales and a caudal chemical defensive system. It differs from all Rhacodactylus by its smaller size (maximum 61 mm SVL versus 125þ mm SVL), absence of lateral and tail base skin folds, and absence of extensive digital webbing. It differs from Bavayia and a newly erected genus (A.M.B., T.J., and R.A.S., unpubl. data) in its undivided subdigital scansors (versus distal scansors divided), and marbled dorsal pattern Figure 1) ; interorbital/ frontal region somewhat depressed, nasal region with a distinct, shallow indentation; canthus weakly inflated; snout relatively long (SnEye ¼ 39% HeadL), much longer than eye diameter (OrbD ¼ 66% SnEye). Scales on dorsum of snout approximately 2-3 times the diameter of those on occipital region, becoming larger on lateral surfaces of snout and in first 1-2 rows of scales posterior to supranasals. Eye large (OrbD ¼ 26% HeadL); pupil oval, margins crenellated. Ear opening approximately 3 times as high as wide, canted posterodorsally to anteroventrally at 45 ; eye to ear distance longer than diameter of eyes (EyeEar ¼ 148% OrbD). Rostral rectangular, broader (2.8 mm) than high (1.6 mm), divided dorsally by a very short rostral crease, contacted posteriorly by one large pentagonal internasal and two large supranasals, each comparable in size and shape to internasal but with a narrow lateral extension contacting the nostril rim (on right side this extension is separated from the remainder of the supranasal by a suture), contacted posteroventrally by first supralabial. Nostrils oval, laterally oriented, surrounded by rostral, two postnasals, a crescentic nasal separating the nostril from two additional postnasals, and broadly by first supralabial. Mental triangular, broader (1.8 mm) than deep (1.4 mm). First two left infralabials elongate, right side fragmented, with first infralabial divided into two major scales; first infralabials in broad contact with one another posterior to mental scale, each in contact posteriorly with an enlarged, median, pentagonal (narrowest apex anterior) postmental. Postmental bordered laterally by one enlarged (40-50% size of postmental) chin scale on each side and posteriorly by typical granular chin scales. Scales in 2-3 rows medial to infralabials somewhat enlarged and elongate. Ten enlarged supralabial scales, posteriormost only about 3 times size of rictal scales, 8 (left) or 9 (right) supralabial scales to midpoint of orbit; 10 (left)-11 (right) enlarged infralabial scales; 31 scale rows between supraciliaries, 14 scale rows across frontal bones at midpoint of orbit.
Dorsal scales tiny, homogeneous, slightly conical, granular; ventral scales 2-3 times diameter of dorsals, smooth, flattened, juxtaposed to subimbricate, enlarged in precloacal region. Posterior abdominal scales rounded, midabdominal scales slightly elongate. Approximately 141 scale rows around midbody. No ventrolateral skin folds. Scales of limbs not differing from dorsals. Scales on palms and soles smooth, flattened. Fore-and hindlimbs very short and thick (ForeaL/SVL ratio 0.11; CrusL/SVL ratio 0.14), axillary pocket weakly developed. Digits short, all bearing claws, those on digit I of both manus and pes reduced and partially sheathed, remaining claws long and strongly recurved; relative length of digits of manus: IV @ III > V > II > I, and of pes: IV @ V > III > II > I; digits moderately webbed, especially between digits III and IV of pes and III, IV, and V of manus; digits III and IV of pes tightly bound along length of elongate metatarsals. Subdigital lamellae all unpaired, distal lamellae beneath widest portion of pad somewhat bowed, with lateral margins gently angled distally (except for digit I). Claw of digit I, manus and pes, lies between a smaller lateral and a larger (twice size of lateral) medial apical scansor. Digit I of pes only with a small rounded scale on medial side only in gap between subdigital lamellae and apical scansors; digit II of manus and pes (absent on right pes) with a small, round, medial apical scansor adjacent to claw (Figure 2 ). Lamellar counts from right (and left) sides 6-10-12-12-11 (6-10-12-13-11) manus and 5-10-13-15-12 (6-10-13-15-11) pes (excludes apical scansors of digit I).
Large precloacal pores in a patch of somewhat enlarged scales, arranged in three rows (anterior to posterior) of 3, 7, and 5. No femoral pores or enlarged femoral scales. Hemipenial bulge large; cloacal spurs on raised base just posterior to hindlimb insertion, with two enlarged, smooth, laterally compressed scales. Tail (approximately 68% regenerated in holotype) 74% of snout-vent length, thick, roughly round in cross section. Caudal scales small, flat, juxtaposed to weakly subimbricate, squarish with rounded free margins, arranged in regular rows. Surface of tail weakly segmented, caudal scale rows forming whorls, each whorl 8 dorsal scale rows and 6 ventral scale rows long; ventral caudals 1.5 times larger than dorsals, midventral caudal scales not enlarged. Scales of pygal region smaller than those of postpygal region. Rows of scales on regenerated portion of tail not uniform in size, typically somewhat smaller than scales of pygal region of tail.
Color in preservative (based on holotype): Dorsum marbled purplish brown on light brown, forming irregular reticulations over the entire dorsum from parietal to tail base. Snout light brown to midbrown with a darker brown supranasal and loreal area and rostral streak; area above and behind orbit also somewhat darker than surrounding surfaces. Labial scales mottled midbrown and cream. Iris opalescent with brown reticulations. Limbs similar to dorsum, with purplish brown reticulations and mottling. Dorsal surface of original portion of tail with large brown middorsal blotches on a buff background. Regenerated portion buff with scattered diffuse darker areas. Venter, including palms, soles, and subdigital surfaces, buff to beige with scattered light brown scales, especially on trunk between axilla and groin. Tail venter buff with irregular transversely oriented areas of light pigmentation.
In life the ventral surfaces, especially the cloacal region, as well as the supralabial scales and flanks, have a yellowish tinge (Plate I). At night the animals appear especially yellow, with the lighter areas of the marbled dorsum ranging from pale yellowish brown to almost canary yellow. The labial scales and nostril rims may be yellowish to orange (Plate II). The bolder yellow portions of the pattern are distinctly faded by day, and the animals appear brown. Juveniles are more brightly colored than adults.
osteology: Vertebral counts are typical for diplodactylid geckos, with 26 presacral and 2 sacral vertebrae. The first three cervical vertebrae are without ribs, as is the last presacral (lumbar) vertebra. The caudal skeleton includes 5 pygal vertebrae and 3.5 postpygals anterior to the regenerated portion of the tail in the holotype. Paratype ams R 161258 has 11.5 postpygals in the original portion of the tail. The phalangeal formulas of the manus and pes are unreduced, 2-3-4-5-3 and 2-3-4-5-4, respectively. Total tooth loci in upper jaw of holotype 61, of which 9 are in premaxilla; total mandibular tooth loci 51. A single pair of crescentic cloacal bones is present in the holotype and all other males.
variation: Comparative mensural data for the holotype and paratypes are given in Table 1 . Meristic characters of paratypes are mostly similar to those of the holotype and are mentioned hereafter if they differ. The medial apical scansor on digit II is variably present among the paratypes. ams R 161263 possesses the scansor on all feet, whereas cas 230937 has this feature on both manus, but only on the right pes; cas 230935 has the apical scansor well developed on both manus and only weakly on the left pes. ams R 161257, ams R 16159, cas 230934, and cas 230936 lack the apical scansor on digit II altogether. Among nontype specimens the apical pad is present on the left manus only of cas 230938 and on the right manus only of ams R 161249 and is lacking from all feet in ams R 161254, ams R 161256, and cas 230939. The asymmetrical scale proximal to the apical scansors of digit I occurs among the paratypes only in ams R 161263. The fragmented anterior infralabials of the holotype are unique among the specimens examined, being represented by single, very elongate scales in all the paratypes. Precloacal pores are arranged in rows of 2, 9, and 5 (ams R 161259), 8 and 8 (cas 230937), and 5 and 4 (cas 230935) among male paratypes. In female paratypes, the precloacal scales lack pores filled with secretions but bear empty, slitlike pits arranged in multiple rows: 8 and 5 (ams R 161257); 1, 9, and 6 (cas 230934); and 6, 5, and 2 (ams R 161263); or in a single row of 5 (cas 230936).
Color pattern is generally similar among all specimens examined, although in cas 230936 the purplish brown areas are distributed as dense speckling rather than as marbling or reticulations. This specimen also has a darker (light brown versus buff ) venter. The original portion of the tail in cas 230934 is marked by ill-defined alternating light brown and purplish brown transverse markings.
Distribution and Habitat
Oedodera marmorata is known only from three lowland sites (<60 m asl) on the western slopes of Dô me de Tiébaghi, east southeast of Paagoumène (Figure 3) . The type locality at Creek à Paul lies just north of Sommet Noir (178 m). The most distant site, 5 km away, is at Ruisseau de Gaïacs, to the south of Ora (443 m). Dô me de Tiébaghi is one of a number of isolated ultramafic massifs lying along the northwest coast of New Caledonia (Sautter 1981) , but the species has not been found on Tiébaghi proper, despite several searches ). It seems inconceivable that O. marmorata should be restricted to this tiny area of lowland, given that the area is contiguous with other such lowland maquis around the massif and beyond; however, it has not yet been found elsewhere. A number of animal and plant species are endemic to each of the northwestern ultramafic isolates, including Dô me de Tiéba-ghi ( Jaffré et al. 1987; A.M.B., T.J., and R.A.S., unpubl. data) , or to combinations of several such areas . We know of no other species, however, that are restricted to the Paagoumène (Sommet Noir, Ora) area exclusive of Tiébaghi itself, although Cossinia trifoliata (Baillon) Radlk.
(Sapindaceae) has been recorded only from Paagoumène and Tinip, a nonultramafic area to the south of Koumac ( Jaffré et al. 1987) . All specimens were found at night, active on maquis scrub vegetation (Figure 4 ), chiefly only 1-2 m above the ground. Two individuals were observed feeding on honeydew . Two eggs were present in several females (ams R 161257, ams R 161263, cas 230936). In the largest female, ams R 161263, these measure 13.7 by 6.7 mm and 14.5 by 6.7 mm (based on radiographs). The habitat surrounding Sommet Noir and Ora is not very diverse and the only other reptiles found at the sites of collection were Hemidactylus garnotii Duméril & Bibron, H. frenatus Duméril & Bibron, Eurydactylodes agricolae Henkel & Bö hme, Rhacodactylus auriculatus (Bavay), Caledoniscincus haplorhinus (Gü nther), and C. aff. austrocaledonicus (Bavay).
Phylogeny
In both maximum parsimony and Bayesian analyses Oedodera is retrieved as the sister group to all remaining New Caledonian diplodactylid geckos. Although bootstrap values supporting the monophyly of the remaining taxa, exclusive of Oedodera, are low (64%), there is no molecular support for its inclusion in Bavayia (which it most closely resembles), and the only alternative to the erection of this monotypic genus that would maintain monophyly is the inclusion of all New Caledonian taxa in a single genus. We deem this option inappropriate because it would lump highly divergent lineages together and disrupt accepted usage for all of the named genera in New Caledonia.
Our data suggest that Oedodera diverged from other New Caledonian diplodactylids around 22 million yr ago, using molecular clock estimates based on calibrations from the same gene region in other lizard taxa (Macey et al. 1998 ). This age is far younger than the geological age of New Caledonia as a subaerial landmass and considerably less than the presumed age of the New Caledonian diplodactylid radiation, which has been postulated to be of Gondwanan origin (Bauer 1990 , Bauer and Sadlier 1993 , 2000 . However, it should be noted that the age of the basalmost cladogenetic events within the lineage reflects only the oldest subdivisions among extant taxa, not the origin of the clade as a whole. Indeed comparisons with New Zealand outgroup taxa suggest a divergence of over 80 million yr (T.J., A.M.B., S. A. Smith, and R.A.S., unpubl. data), and this interpretation is consistent with hypotheses regarding the fragmentation of the eastern Tasman landmasses following the opening of the Tasman and Coral Seas (Kroenke 1996) .
Conservation Status
Given the tiny area of known occurrence (ca. 5 km 2 ) and the number of possible threats, Oedodera marmorata is considered critically endangered using the criteria established for New Caledonian lizards by Sadlier and Bauer (2003) . None of the area where the species occurs is protected. The maquis shrubland habitat is vulnerable to wildfires (a large part of the area around Paagoumène was burned in late 2002), and localized parts of the site are used for dumping rubbish. Rats and feral cats are also present at the site and are potential predators of O. marmorata. The fire ant, Wasmannia auropunctata (Roger), was not encountered near Paagoumène, but because this invasive species is widespread in New Caledonia and is known to negatively impact native geckos ( Jourdan et al. 2001) it is also considered a potential threat. However, potentially the greatest threat to the type locality is the expansion of the nickel mine on Dô me de Tiébaghi. The lower part of the Creek à Paul valley has been identified as a possible location for an extensive ore-handling and storage facility.
Unlike many other areas in New Caledonia that support locally endemic lizard species, the area around Paagoumène has not previously been recognized as biologically unique. Its herpetofauna seems otherwise to be a depauperate version of that found on the adjacent Dô me de Tiébaghi, supplemented by the two Hemidactylus species, one of which, H. frenatus, was introduced into New Caledonia in the 1940s and is typical of disturbed and anthropogenic habitats (Bauer and Sadlier 2000) . The relative population density (encounter rate) for O. marmorata was 3.18/hr at Creek à Paul and 0.31/hr at Ruisseau des Gaïacs, and this abundance was in inverse proportion to the density of H. frenatus, a species known to competitively exclude a variety of other geckos in areas where it has been introduced (Petren et al. 1993, Petren and Case 1996) . Based on the success of H. frenatus elsewhere in New Caledonia (Bauer and Sadlier 2000) , we suspect that it may pose a risk of displacement to O. marmorata.
We recommend that other, similar maquis areas around Dô me de Tiébaghi and elsewhere between Koumac and Poum be surveyed for Oedodera and that an effort be made to protect at least some populations within reserves of some kind. The basal position within the phylogeny of New Caledonian diplodactylids should give this taxon priority status for conservation. 
